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In general, control system design is based on a mathematics model by which a characteristic of a system is expressed. In case of the system is unknown, a technique for deriving the mathematics model from available input and output data is called system identification. Mathematics models can be derived by the least square method comparatively easily if the system is assumed to be linear. However, if not, the least square method is not applicable as it is. For some kind of nonlinear systems, the identification technique in which the system is regarded as a piecewise affine system is known. For such a system, various techniques are proposed such as a mixed-integer programming method, a boundary error margin method, Baze method and an algebraic technique, and so forth. The mathematics model can be easily derived if a number of subsystems of a considered system is already known. On the other hand, if it is not unknown, the optimality of the obtained mathematics model is not necessarily guaranteed as the number of subsystems which is generally determined by a designer based on his/her experience.
HHARX model (Hinging Hyperplane AutoRegressive eXogenous model) is known as one class of PWA system. Identification of the HHARX model can be reduced an optimization problem which guarantees the global optimal solution. It is known to be able to identify the switching conditions and the subsystems at the same time. Authors have adopted the HHARX in which the number of subsystems is fixed. In addition, we have reported extraction of a driving skill of a human based on experimental driving data and application to an automatic driving system. However, no identification technique taking into account the number of subsystems has been reported up to now. Therefore, this paper proposes a simultaneous identification technique of the number of subsystems, the switch conditions and the parameter of the subsystems by means of HHARX model. Moreover, the proposed technique is applied to two numerical examples to show its effectiveness. This paper addresses system identification of a switched system in which each sub-system is expressed by a piecewise affine system. A considered system is expressed by a mixed logical dynamical system for which some design methods have been already known. For identification, in most cases, a number of sub-systems, that is, switching points are given in advance. However, it is not easy to find switching points for multivariable systems. Therefore, in this paper, we propose a simultaneous identification technique which takes into account a number of sub-systems and parameters of them. The proposed method is applied to several examples to show its effectiveness.
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Fig. 1. Hinge, hinging hyperplane and hinge function.
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